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BAR CODE READER AND BAR CODE 
READING METHOD 

This is a continuation of Application of PCT/JP99/00482 
filed on Feb. 4, 1999, now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a bar code reader and a 
bar code reading method and, more particularly, to a bar 
code reader and a bar code reading method in which a bar 
code having a plurality of characters is read by partition 
reading. 

2. Description of the Related Art 
In recent years, as represented by POS Systems in 

distributors, the management of goods or the like is gener 
ally performed by bar codes. For example, in a POS system 
of shops, information Such as the type and a price of goods 
is coded into the format of a bar code, and the bar code is 
printed on the goods. Thereafter, checkout is performed by 
reading the bar code on a cash disk, and the number of Sold 
goods are counted on real time. The number of Sold goods 
is used in Stock management and buying management. 

Bar codes are roughly classified into a WPC code such as 
a JAN code, a UPC code, or an EAN code and a second code 
having a variable length. The WPC code, has, as shown in 
FIG. 6, a left guard bar (LGB: also called “start guard bar 
(SGB)”) arranged on the left end, a center bar (CB) arranged 
at the center, and a right guard bar (RGB: also called “end 
guard bar (EGB)') arranged on the right end. A left-side data 
block constituted by 6 or 4 data characters (to be referred to 
as a “character” hereinafter) is formed between the LGB and 
the CB. A right-side data block constituted by 6 or 4 
characters is formed between the CB and the RGB. The 
character is a minimum unit of coded numeral values or 
coded Symbols, and is constituted by a plurality of modules. 

Since the patterns of the LGB, CB, and the RGB are 
determined by Standards, a bar code reader can detect the 
LGB, CB, and the RGB. The bar code reader can read the 
characters of a bar code on the basis of the LGB, the CB, and 
the RGB. The bar code reader reads the characters by three 
methods, i.e., a “continuous reading method, a “block 
reading method, and a "partition reading method. The 
“continuous reading method is a method in which, when an 
LGB, a CB, and an RGB are detected by performing a bar 
code Scanning trace once, characters arranged between these 
bars are recognized as a bar code to be demodulated. The 
“block reading method is a method in which only the block 
of characters arranged between an LGB or an RGB and a CB 
is recognized as a bar code, two blocks are independently 
demodulated, the demodulated data of the blocks are Syn 
thesized (coupled) with each other, and data modulated into 
one bar code is reproduced. The “partition reading method 
is a method in which even a character String connected to at 
least one guard bar or center bar is recognized as a bar code, 
the pieces of demodulated data of these characters which are 
independently read are Synthesized with each other, and data 
corresponding to one entire bar code is reproduced. 

By the manner of passing of a Scanning beam through a 
bar code, as shown in FIGS. 7A, 7B and 7C, partition 
reading methods are classified into three methods (1) a 
“2-partition” method (see FIG. 7A) in which demodulated 
data including only an LGB and demodulated data including 
a CB and an RGB are detected and synthesized with each 
other to acquire the data of the entire bar code, (2) a 
“3-1-partition” method (FIG. 7B) in which demodulated 
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2 
data including only an LGB, demodulated data including 
only a CB, and demodulated data including only an RGB are 
detected and Synthesized with each other to acquire the data 
of the entire bar code, and (3) a "3-2-partition” method (see 
FIG.7C) in which demodulated data including only an LGB, 
demodulated data including only a CB, and demodulated 
data including the CB and an RGB are detected and syn 
thesized with each other to acquire the data of the entire bar 
code. 

In a conventional partition reading method, when the 
demodulated data of a data block is formed by Synthesizing 
two demodulated data, the following methods are employed. 
More specifically, when a left-side data block is formed by 
Synthesis, demodulated data to be Synthesized are compared 
with each other, two characters overlap (in the example 
shown in FIGS. 7A, 7B and 7C, the third and fourth 
characters overlap), and it is checked whether these char 
acters are the same or not. At this time, when the two 
overlapping characters are the same, the demodulated data 
are Synthesized with each other. 

Here, when the process is performed in the “2-partition” 
method, the demodulated data of the entire bar code is 
obtained at this time. On the other hand, when the process 
is performed in the “3-1-partition' method or the “3-2- 
partition' method, modulated data Synthesized by the pro 
ceSS is Synthesized with other modulated data to acquire the 
modulated data of the entire bar code. Thereafter, character 
count check and modulus check are performed to the 
demodulated data of the entire bar code. When preferable 
check results are obtained, the demodulated data are handled 
as normal demodulated data. 

However, the above method has the following problem. 
For example, as shown in FIG. 8A, it is assumed that there 
is a bar code (UPC/A code) in which data blocks each 
constituted by 6 characters are stored between an LGB and 
a CB and between the CB and an RGB. This bar code has 
data of “O27OOO 38815O. 

In this case, it is assumed that the bar code is Scanned by 
a Scanning beam (a) and a Scanning beam (b). The Scanning 
means (a) enters from the middle of the first character of the 
left-side data block, and does not passes through the CB. On 
the other hand, the Scanning beam (b) passes from the fourth 
character of the left-side data block to the RGB. At this time, 
when the bright/dark pattern of the first character of the part 
through which the Scanning beam (a) passes is the same as 
the bright/dark pattern of the LGB, the first character is 
erroneously recognized as an LGB (called a “bit shift”). As 
a result, the pieces of demodulated data obtained by the 
Scanning beam (a) serve as an LGB, a first character (C1 
(O-2)) a second character (C2 (O-7)), a third character (C3 
(O-0)) a fourth character (C4 (O-0)), and a fifth character 
(C5 (O-0)). On the other hand, the pieces of demodulated 
data obtained by the Scanning beam (b) serve as a fourth 
character (C4 (O-0)), a fifth character (C5 (O-0), a sixth 
character (C6 (O-0)), a CB, characters of a right-side data 
block, and an RGB. 
The pieces of the two modulated data have overlapping 

parts with respect to the fourth and fifth blocks of a left-side 
block. In the normal code of the left-side data block, 
overlapping parts are the same as shown in FIG. 8B because 
the fourth to sixth characters are 0. For this reason, the 
pieces of these demodulated data are Synthesized with each 
other as appropriate demodulated data, erroneous read data 
“270000388150' is formed. 

Thereafter, character count check and modulus check 
(modulus 10/weight 3) are performed to the erroneous read 
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data, a judgment about accuracy is made. However, the error 
demodulated data has the accurate number of characters of 
a data block and an accurate modulus check result. For this 
reason, it cannot be detected that the data is erroneous read 
data. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a bar 
code reader and a bar code reading method which can 
prevent a bar code from being erroneously read by a bit shift 
when a bar code is read by a partition reading method. 

The present invention employs the following configura 
tion to accomplish the above-mentioned object. More 
Specifically, the present invention is a bar code reader. This 
bar code reader comprises a bar code data detecting unit for 
Scanning a bar code constituted by a plurality of characters 
at least twice to detect bar code data on the Scanning locus, 
a demodulating Section for demodulating respective bar 
code data detected by the bar code data detection Section, a 
first judging Section for detecting overlapping parts between 
first demodulated data on a first Scanning locus and Second 
demodulated data on a Second Scanning locus of the 
demodulated data demodulated by the demodulating Section 
to judge whether the overlapping parts are constituted by a 
predetermined number of characters or not, a Second judging 
Section for, when it is judged by the first judging Section that 
the overlapping parts are constituted by a predetermined 
number of characters, judging whether the overlapping parts 
are the same between the first demodulated data and the 
Second demodulated data or not, a third judging Section for, 
when it is judged by the Second judging Section that the 
overlapping parts are the Same, judging whether the char 
acters constituting the overlapping parts are the same or not, 
and a fourth judging Section for, when it is judged by the 
third judging Section that the characters are the same, 
judging whether a character just before the Overlapping part 
of the first demodulated data, a character just after the 
overlapping part of the Second demodulated data, and char 
acters constituting the overlapping parts are all the same or 
not. 

The present invention further comprises a Synthesizing 
Section for Synthesizing the first demodulated data and the 
Second demodulated data, and may be designed Such that, 
when it is judged by the fourth judging Section that the 
characters are all the same, the Synthesizing Section does not 
Synthesize the first demodulated data and the Second 
demodulated data. 

The first judging Section of the present invention may be 
arranged Such that the overlapping parts are constituted by 
a predetermined number of characters when the Overlapping 
parts are constituted by two characters. 

According to the present invention, the fourth judging 
Section judges whether a character just before the Overlap 
ping part of the first demodulated data, a character just after 
the Overlapping part of the Second demodulated data, and the 
characters constituting the overlapping parts are all the same 
or not. At this time, when the characters are all the same, 
erroneous reading caused by a bit shift probably occurs. 
Therefore, for example, when it is judged by the fourth 
judging Section that the characters are all the Same, the 
Synthesizing Section does not synthesize the first demodu 
lated data and the Second demodulated data with each other. 
In this case, a bar code can be prevented from being 
erroneously read by a bit shift. 

The fourth judging Section may judge whether a character 
just before the character just before the Overlapping part of 
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4 
the first demodulated data is the same as the characters or 
not, or whether a character just after the character just after 
the Overlapping part of the Second demodulated data is the 
Same as the characters or not. 

The bar code is, for example, a WPC code, an EAN code, 
a JAN code, or a UPC code and may have a data block 
constituted by 4 or more characters. In particular, the present 
invention is preferably used for, e.g., an EAN-13 code or a 
UPC/A code. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram of the configuration of a bar code 
reader according to an embodiment of the present invention. 

FIG. 2 is a diagram for explaining the buffers shown in 
FIG. 1. 

FIG. 3 is a flow chart showing processes performed by the 
CPU shown in FIG. 1. 

FIG. 4 is a flow chart showing the overlapping part check 
process shown in FIG. 3. 

FIG. 5 is a diagram for explaining a concrete example of 
the overlapping part check process shown in FIG. 4. 

FIG. 6 is a diagram for explaining a WPC code. 
FIGS. 7A, 7B and 7C are diagrams for explaining parti 

tion reading. 
FIGS. 8A and 8B are diagrams showing a conventional 

problem. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

The best mode of an embodiment for carrying out the 
invention will be described below with reference to the 
drawings. 
<Configuration of Bar Code Readers 

FIG. 1 is a block diagram showing a Schematic configu 
ration of a bar code reader according to the embodiment of 
the present invention. The bar code reader according to this 
embodiment reads a bar code 21 according to UPC/A and 
EAN-13 of the WPC code. The bar code 21 has guard bars, 
i.e., a left guard bar (LGB: start guard bar (SGB)) and a right 
guard bar (RGB: end guard bar (EGB)) and a center bar 
(CB), and has a data block (left-side data block) constituted 
by 6 characters arranged between the LGB and the CB and 
a data block (right-side data block) constituted by 6 char 
acters arranged between the CB and the RGB (see FIG. 6). 

In FIG. 1, the bar code reader has a CPU 1, a bar width 
data group Storage buffer 2, a control Section circuit 3, an 
interface circuit 4, a ROM 5, and a RAM 6 which are 
connected to each other through a bus B. The bar code reader 
has a bar width counter 16 connected to the bar width data 
group storage buffer 2, a clock 19 and an A/D converter 15 
which are connected to the bar width counter 16, and a 
light-receiving element 18 connected to the A/D converter 
15. In addition, the bar code reader has a motor drive circuit 
8, a laser drive circuit 9, a loudspeaker 10 and an LED 11 
respectively connected to the control Section circuit 3., a 
motor 12 connected to the motor drive circuit 8, a Scanning 
optical System 14 driven by the motor 12, and a Semicon 
ductor laser 13 connected to the laser drive circuit 9. 
The ROM 5 is a read-only memory in which a bar code 

recognition/demodulation process program is Stored. The 
CPU 1 executes the bar code recognition/demodulation 
process program stored in the ROM 5 to control the bar code 
reader as a whole, and demodulates bar width data groups 
obtained by reading the bar code 21 to reproduce data 
corresponding to the entire bar code 21. This CPU 1 
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functions as a demodulating Section and first to fourth 
judging Sections according to the present invention. 

The interface circuit 4 controls the status of the bus B and 
controls data transmission or the like to an upper-level 
machine (host computer) (POS) 201. 
The control section circuit 3 controls the motor drive 

circuit 8, the laser drive circuit 9, the loudspeaker 10, and the 
light-emitting diode (LED) 11. The motor drive circuit 8 
drives the motor 12 to rotate polygon mirror (not shown) 
constituting the Scanning optical System 14. The laser drive 
circuit 9 drives the semiconductor laser 13 to cause the 
semiconductor laser 13 to emit a laser beam L. The loud 
Speaker 10 generates Sound representing the completion of 
read (demodulation) of the bar code. The LED 11 is a display 
element for displaying information Such as the price or the 
like of a goods obtained as a result of demodulation of the 
bar code 21. 

The laser beam Lemitted from the semiconductor laser 13 
is incident on the Scanning optical System 14 and polarized 
by the Scanning optical System 14. More Specifically, the 
Scanning optical System 14 polarizes the laser beam Lin one 
direction by the polygon mirror (not shown) rotated by the 
motor 12. On the opposite Side of the polygon mirror, a 
plurality of fixed mirrors. Therefore, the laser beam L. 
polarized by the polygon mirror is reflected by the respective 
fixed mirrors again, So that the polarizing direction 
(Scanning direction) of the laser beam is changed into 
various directions. According to the Scanning optical System 
14, laser beam Scanning traces in a plurality of directions are 
continuously performed at a high Speed within a polarizing 
cycle obtained by one reflective Surface of the polygon 
mirror. Each of the plurality of laser beam Scanning traces 
performed within the polarizing cycle obtained by one 
reflective surface of the polygon mirror will be called “one 
Scanning trace' in the following description. 
When the laser beam L. Scanned as described above is 

incident on the bar code 21, the laser beam L is diffused on 
the Surface, and a part of the reflected light component R is 
received by the light-receiving element (photodiode) 18. 
The A/D converter 15 compares a current value representing 
the brightness of the reflected light component R received by 
the light-receiving element 18 with a predetermined thresh 
old value, and converts the value into a binary Signal. This 
binary signal represents “H” when the intensity of the 
reflected light component R corresponds to the reflectance of 
a black bar in the bar code 21, and represents “L” when the 
intensity of the reflected light component R corresponds to 
the reflectance of a white bar in the bar code 21. 

The bar width counter 16 measures a time from the 
leading timing of the binary Signal to the trailing timing 
(expected to correspond to the width of a black bar in the 
two-layered bar code 21) and a time from the leading timing 
of the binary signal to the trailing timing (expected to 
correspond to the width of a white bar in the two-layered bar 
code 21) based on the binary signal input from the A/D 
converter 15. The bar width counter 16 counts the number of 
clocks from the clock 19 for measuring the times corre 
sponding to the bar widths. The read data (bar code data) of 
the bars output from the bar width counter 16 has a con 
figuration obtained by combining the count value and a color 
identification signal representing white or black, and the 
read data are continuously output every Scanning operation 
of the laser beam. The read data obtained every Scanning 
operation continuously output in this manner is called a “bar 
width data group'. 

The bar width data group is temporarily stored in the bar 
width data group Storage buffer 2. The bar width data group 
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6 
Storage buffer 2 Sequentially Stores bar width data groups 
input from the bar width counter 16, and gives the bar width 
data groups to the CPU 1 one by one in the Storage order at 
a request from the CPU 1. 
The control section circuit 3, the motor drive circuit 8, the 

laser drive circuit 9, the motor 12, the semiconductor laser 
13, the scanning optical system 14, the A/D converter 15, the 
bar width counter 16, the light-receiving element 18, the 
clock 19, and the bar width data group storage buffer 2 
correspond to the bar code detection Section according to the 
present invention. 
The work area of the CPU 1 is developed in the RAM 6. 

The interface circuit 4 has an Lbuffer 6a, an R buffer 6b, and 
a C buffer 6c which are to temporarily store demodulated 
data obtained as results of a demodulation process for a bar 
width data group. In the L buffer 6a, demodulated data 
obtained when an LGB is detected or demodulated data 
obtained when an LGB and an RGB are detected by one 
scanning trace is stored. In the R buffer 6b, demodulated 
data obtained when an LGB is not detected but an RGB is 
detected is stored. In the C buffer 6c, demodulated data 
obtained when a CB is detected but an LGB and an RGB are 
not detected is Stored. 

FIG. 2 is a diagram for explaining the buffers 6a to 6c. As 
shown in FIG. 2, each of the buffers 6a to 6c has a storage 
capacity of 15 bytes and has storage areas for respectively 
Storing Storage information (1 byte), a demodulation digit 
count (1 byte) of a left-side data block, a demodulation digit 
count (1 byte) of a right-side data block, demodulated data 
(6 bytes) of the left-side data block, and demodulated data 
(6 bytes) of the right-side data block. 

In this case, in the Storage area for the Storage 
information, a flag representing the presence/absence of 
Storage of demodulation completion data, a flag representing 
a modulus check result of demodulated data, a flag repre 
Senting whether the demodulated data is data in a dead Zone, 
and the like are Stored. 

In the Storage area for the demodulation digit count of the 
left-side data block, a digit count (the number of characters: 
any one of “1” to “6”) of the demodulated data stored in the 
Storage area of the demodulated data of the left-side data 
block is stored. When the demodulated data is obtained 
when the LGB and the CB are detected, all the characters of 
the demodulated data, the LGB, and the left-side data block 
are detected. However, “7” is stored to discriminate the 
demodulated data from demodulated data obtained when the 
CB is not detected. 

In the Storage area of the demodulation digit count of the 
right-side data block, a digit count (the number of charac 
ters: any one of “1” to “6”) of the demodulated data of the 
right-side data block is stored. When the demodulated data 
is obtained when the RGB and the CB are detected, all the 
characters of the demodulated data, the RGB, and the 
right-side data block are detected. However, “7” is stored to 
discriminate the demodulated data from demodulated data 
obtained when the CB is not detected. 
The demodulated data are Stored in the Storage areas of 

the demodulated data of the left-side data block and the 
right-side data block depending on the positions of the 
characters. 
<Bar Code Recognition/Demodulation Process> 
The concrete contents of the bar code recognition/ 

demodulation process stored in the ROM 5 and executed by 
the CPU 1 will be described on the basis of the flow charts 
FIGS. 3 and 4. The flow chart in FIG. 3 which is the main 
routine of the bar code recognition/demodulation process is 
Started Such that a main power of the bar code reader is 
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turned on, and a bar width data group is Stored in the bar 
width data group Storage buffer 2. 

First, the CPU 1 sequentially extracts a plurality of bar 
width data groups from the bar width data group Storage 
buffer 2, demodulation processes for the bar width data 
groups are executed (S01). More specifically, the CPU 1 
detects an LGB, a CB, and an RGB from the bar width data 
groups. When the CPU 1 detects any one of the bars, 
character length check of the bar width data of the bar is 
performed, the number of effective characters is calculated, 
and demodulated data corresponding to the number of 
effective characters is demodulated. 

Subsequently, the CPU 1 stores the demodulated data 
demodulated in step S01 in any one of the L buffer 6a, the 
R buffer 6b, and the C buffer 6c depending on the state of the 
demodulated data (detection states of the LGB, the RGB, 
and the CB) (S02). 
The CPU 1judges synthesis methods for the demodulated 

data stored in the buffers 6a to 6c on the basis of the 
demodulation digit counts of the data blockS Stored in the 
buffers 6a to 6c (S03). More specifically, when the demodu 
lation digit count of the left-side data block and the demodu 
lation digit count of the right-side data block in the L buffer 
6a are “7” each, the CPU 1 understands that the demodul 
lated data stored in the L buffer 6a is demodulated data 
obtained when an LGB, a CB, and an RGB are detected by 
one Scanning trace (entire bar code is detected), and the CPU 
1 judges the Synthesis method as a continuous reading 
method. In contrast to this, when the demodulation digit 
count of the left-side data block of the Lbuffer 6a is “7”, and 
when the demodulation digit count of the right-side data 
block of the R buffer 6b is “7”, the CPU 1 judges the 
Synthesis method as a block reading method. 

In contrast to this, when the demodulation digit count of 
the left-side data block of the L buffer 6a and the demodul 
lation digit count of the left-side data block of the R buffer 
6b are “7” each, and the sum of the demodulation digit count 
of the right-side data block of the L buffer 6a and the 
demodulation digit count of the right-side data block of the 
R buffer 6b and the sum of the demodulation digit count of 
the left-side data block of the L buffer 6a and the demodul 
lation digit count of the left-side data block of the R buffer 
6b are “8” or more each, the CPU 1 judges the synthesis 
method as a “two-partition” method. 

In addition, when the Sum of the demodulation digit count 
of the left-side data block of the L buffer 6a and the 
demodulation digit count of the left-side data block of the C 
buffer 6c and the sum of the demodulation digit count of the 
right-side data block of the C buffer 6c and the demodulation 
digit count of the right-side data block of the R buffer 6b are 
“8” or more each, the CPU 1 judges the synthesis method as 
a “3-1-partition' method. 
When the demodulation digit count of the left-side data 

block of the L buffer 6a and the demodulation digit count of 
the right-side data block of the R buffer 6b are “7” each, and 
when the sum of the demodulation digit count of the 
right-side data block of the C buffer 6c and the demodulation 
digit count of the right-side data block of the R buffer 6b is 
“8” or more, the CPU 1 judges the synthesis method as a 
"3-2-partition” method. 

The CPU 1 judges whether the judging result obtained in 
step S03 is a continuous reading method or not (S04). At this 
time, when the judging result is the continuous reading 
method (S04; Y), the CPU 1 shifts the process to step S09, 
otherwise (S04; N), the CPU 1 shifts the process to step S05. 
When the CPU 1 shifts the process to step S05, the CPU 

1 judges whether the judging result in step S03 is a block 
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8 
reading method or not. At this time, when the judging result 
is the block reading method (SO5;Y), the CPU 1 shifts the 
process to step S08, otherwise (SO5; N), the CPU 1 under 
Stands the judging result as the partition reading method to 
shift the process to step S06. 
When the CPU 1 shifts the process to step S06, the CPU 

1 executes a Sub-routine for overlapping part check (flow 
chart in FIG. 4). In FIG. 4, first, the CPU 1 specifies two 
demodulated data to be Synthesized (to be compared) 
according to the judging result of the Synthesis results 
(S001). 
At this time, the synthesis method is a “2-partition” 

method, the CPU 1 specifies the demodulated data in the L 
buffer 6a as one piece of demodulated data (corresponding 
to the first demodulated data of the present invention), and 
specifies the demodulated data in the R buffer 6b as the other 
modulated data (corresponding to the Second demodulated 
data of the present invention). In contrast to this, when the 
synthesis method is a "3-2-partition' method, the CPU 1 
specifies the demodulated data in the L buffer 6a as one 
piece of demodulated data, and Specifies the demodulated 
data in the C buffer 6c as the other piece of demodulated 
data. 

In contrast to this, when the Synthesis method is a 
“3-1-partition” method, the CPU 1 performs the following 
process. More specifically, the CPU 1 read the state of the 
end flag of predetermined overlapping part check. At this 
time, when the end flag is “0”, the CPU 1 specifies the 
demodulated data in the Lbuffer 6a as one piece of demodu 
lated data, and specifies the demodulated data in the C buffer 
6c as the other piece of demodulated data. In contrast to this, 
when the end flag is “1”, the CPU 1 specifies the demodu 
lated data in the C buffer 6c as one piece of demodulated 
data, and specifies the demodulated data in the R buffer 6b 
as the other piece of demodulated data. 
The end flag is designed to be set at “0” upon completion 

of execution of the Sub-routine. 
Subsequently, the CPU 1 compares the two pieces of 

demodulated data specified in step S001 to judge whether 
overlapping parts (overlapping digits (characters)) exist 
between the data blocks to be synthesized (S002). At this 
time, when no overlapping parts exist (S002; N), the CPU 1 
judges that the overlapping part check is no good (S008), 
and ends the execution of the Sub-routine. In contrast to this, 
when the overlapping parts exist (S002;Y), the CPU 1 shifts 
the process to step S003. 
When the CPU 1 shifts the process to step S003, the CPU 

1 judges whether the overlapping parts are constituted by 
two characters or not. At this time, when the overlapping 
parts are not constituted by two characters (S003; N), the 
CPU 1 judges that the overlapping part check is no good 
(S008), and ends the execution of the sub-routine. In con 
trast to this, when the overlapping parts are constituted by 
two characters (S003;Y) the CPU 1 shifts the process to step 
S004. 
When the CPU 1 shifts the process to step S004, the CPU 

1 judges whether the Overlapping parts are the same or not. 
At this time, when the overlapping parts are not the same 
(S004; N), the CPU 1judges that the overlapping part check 
is no good (S008), and ends the execution of the sub-routine. 
In contrast to this, when the Overlapping parts are the same 
(S004; Y), the CPU 1 shifts the flow to S005. 
When the CPU 1 shifts the process to step S005, the CPU 

1 judges whether the two characters constituting the over 
lapping part of one or the other piece of demodulated data 
are the same or not. At this time, when the two characters are 
not the same (S005; N), the CPU 1 shifts the process to step 
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S007. In contrast to this, when the two characters are the 
same (S006; Y), the CPU 1 shifts the process to step S006. 
When the CPU 1 shifts the process to step S006, the CPU 

1 judges whether a character adjacent to the left of the 
overlapping part of one piece of demodulated data, a char 
acter adjacent to the right of overlapping part of the other 
piece of demodulated data, and the characters constituting 
the overlapping parts of one and the other pieces of demodu 
lated data are all the same or not. At this time, when the 
characters are all the same (S006;Y), the CPU 1 understands 
that the demodulated data are erroneous read data generated 
by a bit shift, judges that the overlapping part check is no 
good (S008), and ends the execution of the sub-routine. In 
contrast to this, when the characters are not all the same 
(SO06; N), the CPU 1 shifts the process to step S007. 
When the CPU 1 shifts the process to step S007, the CPU 

1 understands that one piece of demodulated data and the 
other piece of demodulated data Satisfy the conditions for 
Synthesis (coupling), judges that the overlapping part check 
is OK, and shifts the process to step S009. 
When the CPU 1 shifts the process to step S009, the CPU 

1 judges the judging result in step S03 is a “3-1-partition” 
method or not. At this time, when the judging result is not 
the “3-1-partition” method (S009; N), the CPU 1 ends the 
execution of the Sub-routine. In contrast to this, when the 
judging result is “13-1-partition” method (S009; Y), the 
CPU 1 shifts the process to step S010. 
When the CPU 1 shifts the process to step S010, the CPU 

1 judges whether the end flag of the overlapping part check 
is “1” or not. At this time, when the end flag is “1” (S010; 
Y) the CPU 1 understands that the overlapping part check 
for two portions in the “3-1-partition' method is ended, and 
ends the execution of the Sub-routine. In contrast to this, 
when the end flag is not “1” (is “0”) (S010; Y), the CPU 1 
sets the end flag to be “1” (S011) and then returns the process 
to step S001. 

FIG. 5 is a diagram for explaining a concrete example of 
a proceSS performed by a Sub-routine for overlapping part 
check. In the example shown in FIG. 5, it is assumed that 
demodulated data of the first to fifth characters ". . . XAB' 
of a left-side data block is specified as one piece of demodu 
lated data and that demodulated data including the fourth to 
sixth characters “CDY” of the left-side data block is speci 
fied as the other piece of demodulated data according to the 
process of step S001. 

In this case, “AB' of one piece of demodulated data and 
“CD' of the other piece of demodulated data are specified as 
overlapping parts (S002; Y), and it is judged that the 
overlapping parts are constituted by two characters (S003; 
Y). It is judged whether the overlapping part “AB” and the 
overlapping part “CD” are the same or not (S004). At this 
time, when “AB" and “CD” are the same (S004; Y), it is 
judged that the two characters constituting the Overlapping 
part “AB", i.e., “A” and “B” are the same or not (S005). At 
this time, when it is judged that “A” and “B” are the same 
(S005; Y), “C” and “D” are understood as the same char 
acterS. 

Thereafter, it is judged whether a character (third 
character) “X” adjacent to the left of the overlapping part 
“AB” and “A” (or “B”) are the same and a character (sixth 
character) “Y” adjacent to the right of the overlapping part 
“CD” and “A” (any one of “B”, “C”, and “D”) are the same 
or not (S006). At this time, when “X”=“A” (any one of “B”, 
“C”, and “D”)=“Y” is satisfied (S006; Y), it is judged that 
the overlapping part check is no good in step S008. 
Upon completion of the Sub-routine for overlapping part 

check, the CPU 1 shifts the process to step S07 of the main 
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10 
routine (see FIG. 3). In step S07, the CPU 1judges whether 
the overlapping part check result is OK or no good. At this 
time, when the check result is no good (S07; NG), the CPU 
1 shifts the process to step S11. In contrast to this, when the 
check result is OK (S07; OK), the CPU 1 shifts the process 
to step S08. 

In step S08, the CPU 1 performs the synthesis process 
(pairing) of the demodulated data stored in the buffers 6a to 
6c to form the demodulated data of the entire bar code. 
Subsequently, the CPU 1 performs modulus 10 check with 
respect to the formed demodulated data in step S08, and 
judges whether the check result is OK or no good (S09). At 
this time, when the check result is OK (S09; OK), the CPU 
1 shifts the process to S10. In contrast to this, when the 
check result is no good (S09; NG), the CPU 1 shifts the 
process to S11. 
When the process is shifted to step S10, the CPU 1 

understands that reading of the bar code 21 is OK, causes the 
loudspeaker 10 to generate Sound representing the comple 
tion of reading of the bar code 21, and displays information 
based on the demodulation result of the bar code 21 on the 
LED 11. The CPU 1 gives an instruction for transferring the 
demodulation result of the bar code 21 to the upper-level 
machine 201 to the interface circuit 4. Thereafter, the CPU 
1 end the processes of the main routine. 
When the process is shifted to step S11, the CPU 1 

understands that reading of the bar code 21 is no good, 
causes the loudspeaker 10 to generate Sound representing the 
completion of reading of the bar code 21, and displays that 
the demodulation of the bar code 21 is no good (that reading 
is no good) on the LED 11. Thereafter, the CPU 1 ends the 
processes of the main routine. 
<Operation of Embodiment> 
According to the bar code reader of this embodiment, 

when a character adjacent to the left of the overlapping part 
of one piece of demodulated data, a character adjacent to the 
right of the Overlapping part of the other piece of demodu 
lated data, and the characters constituting the overlapping 
parts of one and the other demodulated data are all the same 
in the overlapping part check process (see FIG. 4), the 
demodulated data is handled as erroneous read data gener 
ated by a bit shift, and reading of the bar code 21 is no good. 
More specifically, in the example shown in FIGS. 8A and 

8B, since all the third to sixth characters after synthesis are 
“0”, the third to sixth characters are handled Such that the 
Synthesis conditions for demodulated data are not satisfied. 
For this reason, reading of the bar code 21 is performed by 
a demodulation Synthesis process using another bar width 
data group. Therefore, when partition reading is performed, 
the bar code 21 can be prevented from being erroneously 
read by a bit shift. 
What is claimed is: 
1. A bar code reader comprising: 
a bar code data detecting unit for Scanning a bar code 

constituted by a plurality of characters at least twice to 
detect bar code data on a Scanning locus; 

a demodulating Section for demodulating respective bar 
code data detected by the bar code data detection 
Section; 

a first judging Section for detecting overlapping parts 
between first demodulated data on a first Scanning locus 
and Second demodulated data on a Second Scanning 
locus of the demodulated data demodulated by the 
demodulating Section to judge whether the overlapping 
parts are constituted by a predetermined number of 
characters or not; 

a Second judging Section for, when a judgement is made 
by the first judging Section that the overlapping parts 
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are constituted by a predetermined number of 
characters, judging whether the overlapping parts are 
the same between the first demodulated data and the 
Second demodulated data or not; 

a third judging Section for, when a judgement is made by 
the Second judging Section that the Overlapping parts 
are the same, judging whether the characters constitut 
ing the overlapping parts are the same or not; and 

a fourth judging Section for, when a judgement is made by 
the third judging Section that the characters are the 
Same, judging whether a character just before the 
overlapping part of the first demodulated data, a char 
acter just after the overlapping part of the Second 
demodulated data, and characters constituting the over 
lapping parts are all the same value or not. 

2. A bar code reader according to claim 1, further com 
prising 

a Synthesizing Section for Synthesizing the first demodu 
lated data and the Second demodulated data, and 

wherein when a judgement is made by the fourth judging 
Section that the characters are all the Same, the Synthe 
sizing Section does not Synthesize the first demodulated 
data and the Second demodulated data. 

3. Abar code reader according to claim 1, wherein the bar 
code is an EAN-13 code or a UPC/A code. 

4. Abar code reader according to claim 1, wherein the first 
judging Section judges that the Overlapping parts are con 
Stituted by a predetermined number of characters when the 
overlapping parts are constituted by two characters. 

5. A method for reading a bar code, comprising: 
a first Step of Scanning a bar code constituted by a 

plurality of characters at least twice to detect bar code 
data on a Scanning locus; 

a Second Step of demodulating respective bar code data 
detected in the first Step; 

a third Step of comparing first demodulated data on a first 
Scanning locus and Second demodulated data on a 
Second Scanning locus of the demodulated data 
demodulated in the Second Step and for, when the first 
demodulated data and the Second demodulated data 
have overlapping parts, judging whether the Overlap 
ping parts are constituted by a predetermined number 
of characters or not; 
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a fourth Step of, when a judgement is made in the third 

Step that the Overlapping parts are constituted by a 
predetermined number of characters, judging whether 
the Overlapping parts are the same between the first 
demodulated data and the Second demodulated data or 
not, 

a fifth Step of, when a judgement is made in the fourth Step 
that the overlapping parts are the same, judging 
whether the characters constituting the overlapping 
parts are same or not; and 

a sixth Step of, when a judgement is made in the fifth Step 
that the characters are the Same, judging whether a 
character just before the Overlapping part of the first 
demodulated data, a character just after the overlapping 
part of the Second demodulated data, and characters 
constituting the overlapping parts are all the same value 
Or not. 

6. A method according to claim 5, further comprising a 
Seventh Step of Synthesizing the first demodulated data and 
the Second demodulated data, and 

wherein the Seventh Step is not performed when a judge 
ment is made that the characters are all the same in the 
Sixth Step. 

7. A bar code reader comprising: 
a bar code data detecting Section for Scanning a bar code 

constituted by a plurality of characters at least twice to 
detect bar code data on the Scanning locus; 

a first judging Section for detecting overlapping parts 
between first bar code data on a first Scanning locus and 
Second bar code data on a Second Scanning locus of the 
bar code data; 

a Second judging Section for judging whether the respec 
tive characters constituting the overlapping parts 
detected by the first judging Section are the Same, and 

a third judging Section for, when a judgement is made by 
the Second judging Section that the characters are Same, 
judging whether a character just before the overlapping 
part of the first bar code data, a character just after the 
Overlapping part of the Second bar code data, and 
characters constituting the overlapping parts are all the 
Same value or not. 


